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Disclosed is a method for the recombinant production of biofilaments, such as spider silk or insect fibroins, using 
transgenic animals which secrete the biofilaments in their milk and/or urine, and transgenic cells which secrete the 
biofilaments into culture media. Such a method is useful for producing large quantities of biofilament material. Also 
disclosed is a nucleic acid molecule for generating such transgenic animals. 
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*>^^S9I, fc«fcI/3' #PiRE*«£^£SeS'<?*-:*J-fe > ;' h + 

[005 5] 

£170)1 OKLt 

o 

[0 0 5 6] 

-ouxe$i] (flittf, t h-tK Mffp^uxiurttai^p*-*- (cmv) 

; ♦>57>'t"fJl'X4 OiJJJfl^P^E— $ — (SV4 0) ; 7'7Xfcll r W JUX ( 
RSV) ; £fcli7^/^-OUX±f^W?P*-*-) ^S^So 7P*- 

— (ftdx.li, I>A>f-lW>hCMV, SV4 0. JfrliRSV) ) 0>tt 
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■9— xb>>h©^ftiii. |£9* i o~rooteitto£t!i§£o ±£<D'Wjux 

[00 5 7] 

a S 1 -a-tf-f > (PCTaJMS^mW0 9 1/082 1 6^fcJ:tfHIW0 9 
3/25567) » aS2-*J-feV>. (Rosen, J. M. . 

*Hlt#f^5. 30 4. 489^; Leeb, Nucleic. Acids R 
es. 16:1027-1041, 1988), 0-7* h^P 

« 

fcJcl/a-^ hT)U"?5> (V i lotteb. Eur. J. Bio 
chem. 1 86:43-48. 1 9 8 9 ; P C TitillS^WO 8 8/0 1 6 

[0058] 

( (B) -f ^bay^tiZt) 

-f>ha> cr^t?*,. y/A^p-^ ^^tiieT-i*, -f>ho>^$ 

rj Ketone:. HIRf?±P h*>l-*tLT3' fflir. SfcliSEtt?^*:^* 

c 

[00 5 9] 

SP<4 (7^-b^-SP^) '>fc<iti oo£g**0>E5i]j6<, ctv&O) 

2OO)SP(40raiCl.ttJ$tV-5. Ztlb<D<{ > hP>!4 (i nt ron i c) PI 
Ichimur afc<fctfM i ta, J. Mol. Evol. 35:123-13 

0. 1 99 2) ictijJfcU ZLT&ikfctttzteZXJoj >»£^<Dp-KE 
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*ibl±. Z0)-?n : E-$-£m^h&& : f-<D'( > hP>£liA-f acidly® 

J£$:M§£>. CO'T^ bOl/lt. Bombyx mori <D 7 -f P <i ^fi^ 
lCfcl^r#S"f -S-O hP> (Tsuj i mo t o*i<fctfS u z u k i . C e I 
I 1 8 : 59 1-600. 1 979;Tsuj imo t ofcWSu zu k i 
.Cell 1 6:425-436. 1 9 7 9) t JlffiKD^S^ES^^'So 

zrox h7f v-it cwilGTroiiJiiLfcSSilicip^r. HMnufci^MD 

[0 0 6 0] 

( (C) y^l/ CJ-y~) 1B9J) 

epithelial) W&frt>#&Zh&& 0 Kg < *>^;HB5U*#t;. Z 

7<f ?Q-f I/JtCT t«jttf. B. mor i (DM? 4 ^P-OitfiTfc.fctfll? 
-f^P-OitGT, P25fcWssp160) a*0*>y-J-JUEH. &£Jfltt 

— tf. / UfXmel I itin), fc«fcl/C D 3 3 ^f^H^^ K) A<ffl 

[006 1] 
((D) &£«S) 
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[0062] 

((e) Rm^z-toHtioftm 
<Dtz#><D&®m&. s v 4 onttejsu, 7>e*> u ^asmme^, 

&frm£*ifeiz? &mwm&m$\ ( i t rem aebkowskib, mo 

I. Cel I. Biol. 8:3988-3996. 1 988) $, f(D5' 3fc 
X*-f>-/<— "WJUXfr&OEBNA-l i>«fctfo r i P) GXfcffllCj: Unfile 
[0063] 

An-Sft^L^^*^ tt£*l&1ttM.{*li. Escherichia coli 

**«lc*»*»lc»IHE»-r6. HI*. *£k*r3fcDNAtf£li®£-& 

ftftoftfrt" -5 (Royal Nature 279:125, 1979). 
[0064] 

-KE5U, 5* mt^mwrnm wait* ^p*-*-) . fc.ti/3' *4Spg5e 
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battels) ^t; o 
100 6 5] 

[00 6 6] 

(UTR) , *©3' utr, fc<fcl//£fcl*N*4S£:3-K-f*>-?- 
/*fd*WiU*. /NIStt (ER) «B'>^;u*fcl*te©S9JfB^v^;KD# 

^V****!*, •^□■7^>BflP (opening) K> >f >jStt^«Wr &E 

^14(Dfci)jSt4^b$W4-r* (El I isb, PCTtbHS&W0 9 5/3 3 8 4 
1f ;ChungfcJ:tfFe I senf ie Id. PCTdiffi&W0 9 6/0 4 
3 9 0^) . 

[00 6 7] 

(v. m®'<<?$-(Dmmt$&if#®Lmf) 

[0 0 6 8] 
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S^B5. 227, 301^;Huynhb, Exp. Cel I. Res. 1 
97:191-19 9, 1 99 1 ; S t amp fer^, *@ft|*$4, 4 23 

[00 69] 

*#l=flttT?**«*tt<EWCfcy* *LT0>l;Llf, Sambrook. Fr 
i t s c h 23 «fc tfM aniatis. Molecular C I on i ng : A 

Laboratory Manual (&2fifi) . Cold Spring 
Harbor Press. 1 989 ; Ausube I b Current P 
rotocols in Molecular Biology, John W 
i ley &. Sons. New York, NY. 1 9 9 4 ; tihtlflZP e r 
bal.B. V. , A ^Practical Guide toMolecu 
I a r Cloning (&2lfi) , John Wiley &. Sons. N 
ew Yo r k. NY. 1 9 8 8 ICgMffllClBK;* *l$> 0 mmOS&MDftX'. JUT 
<DnmmiZt$l\Tm^k>hZ>£.#.Z> 4 ? * > A r c i d i a co n 

ob, Appl. Microbiol. Biotechnol. 49:31—3 
8. 1 9 9 8lC«fcoTee&fc<fctf$ 1. 5kb(DNcDS-1 

[00 7 0] 
[007 1] 

(St&flli : a-trW >7"Pt- £-) 

£LTG>SI60lT*a. fcg&KDlgfrf*. "V^fiS-^-trV^^P^— S»- (Ebe 
rtb, Bio/Technology 1 2:699-70 1. 1 993), 

fccfcl/3 7 t-f>-7U-A0)*^D-> (Arc i d i aconotu mTtU) * 
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[0072] 

fcli*tlba>777*>h) -V^rjSa-tr-Oitfc^ (Ebertb, Bio 
/Technology 1 2:699-7 0 1. 199 3) ©I*V>2 (A 
TG©tC±3S) tx+V>7 (f£ihn K><DT3S) toraiC^AL^S. «^ 

^7X5 Ka>#t&*<, E.'coi i m±lztB\i^a)^a)tzMz&mumm ( 

$-0)81^1*. 3X5 K*?*- (s u p e r c o s) l-fcl^rHtfiL^S. 
[007 3] 

mmmz funmtzytv?* (war) mm®) 

$3- KT * 1 . 5kb(DcDNA (Arc i d i aconob, mftU) , twi* 
TWAPjteT-0)3' JfcSS (Velanderb, Proc. Natl. Aca 
d. Sci. U. S. A. 89:1 2003-1 2007. 1 99 2) /l^ffif 

[00 7 4] 

(WAP) I*, lfo»IM»l::*Slt5±B«j:»UI*://<$lt 
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£ (H o b b s b. J. Biol. C hem. 257:3598-3605, 1 . 
9 8 2) o 'trVAT^XWAPJte^tt. 2. 6kbp (*P£gtf) ©5' PS 

m-Ja*-$-m&L 3. 0 k b p<&3-KE5il (i+V^WX-p^) 

, fcbl/IC1 6 k b p<D3' PS&DNA (@ 1 B £) ( V e I and 

e r b. Proc. Natl. Acad. Sci. U. S. A. 89:1200 

3-1 2007. 1 992 ; Ve I a nde rb, Ann. N. Y. Acad 
Sci. 66 5:39 1 -403. 1 9 9 2) frb£&. 

[007 5] ' 

1 -D<Dmmmx'\t , wap ite^ zfn * -* -fc * if k 5 ? 9 >* £ □ - k 

, K7^7-f>**a-Kt5cDNA) 5' JfcJgOVOXWAP^P^— 
S-fcJctfS' E*l (X^l/tf K-949tt~ + 33tt) 3' $NIG>WA 
P 3'E5>J (8 4 3 b p, ; l*y>30aMh '>fc < £ & 3 0£g. fcbtflC 
■OhP>C. I4r7>4. fc«fctf7 0bpa>3' UTRCiT) &0>HlCftA 
"t-SZfclCj: yft»"t5 (Campbel lb. Nucleic Acids 
Res. 12:8685-8697. 1 9 8 4) . *SgjSS0«TMi. JUS9J 
l±. *-ff--f ^ft^aeT-lC** - *"*. Jb^56bp$5' 3fcJg (-9 4 9 

(i~+8 9&) |c#ASCtlc«fcy, WAPite?®$/?^E*lt$f::ffllM9 

•5>o 

[00 7 6] 

C 

M*a>-» fc <fc V 1 9 T 5 / SO *> ^ JUEfll £ =i - Kf -5 x $ u*^ KE5U 

(X2 L/*^ 1 K+ 1 ~ + 9 0) (Hennighausenb. Nucl. Ac 
ids Res. 1 0:3733-3744. 1 9 8 2) £J$ A U * LT K p 

n HMIfix> h*x$ ut— (fflUMNftfcMft Lfc^y^JWBPIta- K"i"£9 o 

bp (&£») <DE5«£#fr5' ^5-fT-*m^T1. 5kb (*PK-A) 
©fcilfis?- (NsDS-1 ; Arc i d i aconob. Mtti) Sit^Sf t 
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i~<feyftg$ni»o Jt*g£fro-c, jeWsv-t* yfyis-A. ts&Vzom. 

-TT-^ltftr*. *l*"C. CflJPCRtfef. WAP©f 1 I+V>fl)Kp n 

I SP(4l-tf AT-5o /W?'J? Kite**. EcoR I $OI8x>K2$ U7~ tf 

[0 0 7 7] 

CflbOHg&l-fcl^T. 't'P^ + V I I ^Pt-ii- (Linb. P r o c 
. Natl. Acad. Sci. U. S. A. 92:67 9-683, 1 995 
;Sun. T. , P C TJti|@#^- : WO 9 6/3 9 4 9 4) h7>Xvi- 

ffl-f£. 747a4 >$feii&Jte?£, 7"t)X^o^7+> 1 1 (up 1 i) 

iie^ (Linb. Proc. Natl. Acad. Sci. U. S. A. 92 
: 67 9-6 83. 1 995) ©3. 6 k b 0 5 ' (WtEW©TSWc#Ar*. 

■7^X^P^ 5 >— 1 (Mp-1) iteT- (Peschonb, Proc. Na 
t I. Acad. Sci. U. S. A. 84:5416. 1987) 0)X^rV> 

1 ©-gp'fc'btfCl'f > hn>1fc<fcl/x*y>2a>±ft£#frlB$il£. c<Djte 

[0078] 

(HJS0M : DNA'>A"y7'J>^) 
4*7^7^> h £=1- Kf Site^-a-tr h£ttfi£-f afctf><DS]a>£&l*. 

7>^A77^ > Mb. ^L^T^-f T-U7.PCRiri:i»-77^> > h©7 
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mme r, W. P. Nature 370:389-39 1. 1994;Ste 
mme r.W. P., , Proc. Natl*. Acad. Sci. U. S. A. 9 
1 : 10747-10751, 1994) . DNAvf^'J ><f<DB%\t. H 

"•J^S (tft^eKP-fVI t$£tf2tj:P,lflZADF 1 ~4) „ 2fbl-. 1 
afl0->Mfc££*'g M*.\t* ADF34*fl)GGAGQGGY (E5I'$^4) ) 
[*s*»j?H,2tlj # (09*.'**. ADF1, 2. fc«J:l/4 65fca>£«£fflL*>S 

[0079] 

A^fc*) KOlvC. 2 0©SIJ<ifl)«^*<^$^'S*\ */=l*il^(0iifi 
^■fiE-r-& , J*V-A«A«fic (IRES) rotfA^-TSI^CIEa^-b-i/ 
h^l^^P— -ly<f£tl'&&fr<Dl s ?tlfrX'i>& (Jangb, J. Vi ro I 
. 62:2636-2643, 1 9 8 8) . fSjtfcT ^MftWi^V K4 J l-f 

10080] 

♦ 
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[00 8 1] 

) 

»sa«s^i-fc^-cs*$ni). tot. ^ite^aeTSStt. #m%. 

[00 8 2] 

fy8±£fc<fctfS££lfflll&fc£> flMVM&ttff (GUI*. Ausubeli. 

i^hf-S #l>tftftlW7Q*-*-££f6Si$ISt68j£. AMLbftilB 

6&fc , ]&) s ZLXtitf^&tiiW (Mo n s a n t o. St. Louis. MO 

titzfoWZ mi*Z> Q i^^p*; h##rO>fetf>l:: S D S - P A G E lc<fc y #g£ 

[0 0 8 3] 

(MAC- T ICfclt-5 W^tt A DF-3t; *fcl*tf?3.=. «/ hlD&Slfc 

JilTOT^a-^*. MAC-T|ffli!&|::fcl>TADF-38ll!S£S68fcJ:tf# 
i$^fcttl:ifflLf: 0 ADF-3fl)2. Okb cDNA^P— > (G u e 
retteb, 1 99 6. Science 272f; 1 12) 

* 

M^ i 7'f7-^fflLrPCR|C«koTlil|iSL/c (^^"7-1 : CGTACG 
AAGCTTACGCACGAGCCGGATCTG. 2 : ATT A 

ACTCGAGCAGCAAGGGCTTGAGCTACAGA) „ 3fciv£, P 
CR&8j£. S f i I 6J:tfXho I T?$iil®>PHbU ZLXHtzS f i I *5cfct/ 
X h o I T-mmmitLtzm$lW}Vin%l*<? * - P S ecTagUnvitro 
gen ;@1) l^ajSLfc fESE*?*-!*. S^P^-*- (CMV. tf-f 



( 32 ) #$2002-506642 
MffO'WJUX) , 9 s9-tI\Xm (7^X1 e -K) fc^tf TTAGJ (my 

MftWifa (pSecTa g/ADF-3) £ U ?K7i9v 3 >ICJ; y M A C — T 
(9UR±ftfll!& ttltg5. 227. 301^) |Ch7>X7i^ HL. -fLT 
MftttttS. fTAGJ ftPMlntt (fi-my cRft, Invitrogen) 
LTAD F — 3 <D?FSl-Ol,vci48 Lfc. 
[00 8 4] 

ffSRlCtt. *&*LM±lMttt. 1 OOmmf-f 7ViSfclJ 5X10 5 $Blflg 
0)&&VmmLtzo SBIC. »l!SJpSecTag/ADF-377X5K$fc 
ltADF-3 c DN A£#££L*:J > hP — JU*£$ — T? h7^7i^ hL 
f=o 1 0^g(D7°7X5/DNAj, 0. 2 5m I <DDMEM|C$$?L, -tLT 
3FS<D U x.£ $ 5 > (O. 25ml DMEM*2 0 // gOBgff) £ 

MizmmizmmL. -tLT3 7°c-ei 6~2 0»ia-f>+a^-h*tfc o 

MB£SIIC2 4B#Fb1, 1 0%FCS*5«kl/5/i g/m I •< >VJ.«J>£#fc 
*f»<EJ&*«t>-C««Lfc. ftl^C. flg£. 5 0JU g/m I /W?Q7<f *»B 

*at?HC»*4'T?»RLfc. iBtttPP--*. 1 4Bttlc*flElfe. MAC — 

T/ADF-3 h7>77x£ h<*a3fc<&§HbiSife£, fcUfitfttgHlltf T?0H 

»>a>2 4BtMlllCfiWSlL, N i -NT i TtfP-Xtf-X (Q i age 

. *Lr»*4»&a>*>/^lia)«»*wftic-r* (His) eicaftMicfgs 

Tl5n-7,)d-Xfr*0)m&Zi\tz$^/<'?Wftn*. 10%sds-p 

/7P-t^mycft|* (1 : 5 0 0 0#f?) £ ffll^T ?P V V Lfc. 
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[00 8 5] 

pSecTa g/ADF-3fh7^7i^ t-LfcMAC-Tfl)glfe())^i 

D F-3|i£$>/^M<D : F£HH'XT?fcS (6 7 7 a a ; 6 0. 8 k 0 a ) „ 
mycSftroffifflliffc, m y c I f h~^$ ^bJ tifciKvf > h B 
>/^SlCO^r0)|tl4 0 k D a O^mV'fXO)*^ K£*Lf= (tKvt 

* 

LTfcfflLfc*?*- (pSecTag) ££^£&l!&fr£©igife£ffll*<& U— 
[0086] 

mmt ZtzMzfemLtz. 1 -P©yXf A!*, O. 5m *+ffi:7y 7$ 

^-■efey. -eLrm-rovx^Aii, 3. 25m 2 'j7$*-£*rr6c e i 

l-Pharm System 2 0 0 0-Cfc6 o fgSgCll*. 1 0 2<D = 5I"7 : 7 
7.3 (MAC-T/AD F-3^^ 7 0%3>7;UX>e/-T?#t?) h 'J 

^•»siiL, f lt3. 25m 2 u7^^-(8xio *®m) izmmt&tzik 

icttfflLfc. o. 5m 2>j7?*-£, mm<D&3£.-e&z>&2x 1 o 8 taiiS-ei§fi 

. ADF-3^/^K/*>Ktf#£-f S::££*-f c£l;:«fcy o. 5m *'J7 

^^-^bil^LrSBS«lLfc ; ta)lCj3lti)ADF-3fl)^i3«fcI/^*<D- 
[00 8 7] 

(N i -NT A*7A77-C-x-f-^^fflL^aaflSmStglfe^b©ADF 
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-3$>/^fia>*t$S) 

ADF-3#f*£tt»-f &MAC-Tafj&£3fc<DigJfe£, BioRad Bi 
oLogic LP«g±0Ni-NTA Supe r f I o w#ll-<):oTfi 

SSLfc. ft^l-l*. i$«&£*7A±lc|S££-e\ ADF-3*>/*>7St0>it!S£ 

RT&I-Lfc. Zfl!>»E*. HffifcA (T r i s-HC I 5 OmM pH8. O 
fc«fcl/NaCI 0. 3M) Lfc. *S£*://^g£. 2 5 0mMffcli 

1 0 OmMflH^ttfrOH 5^'/-;U^^ilOLfcaj*liffijaA^^T?gaJLf= 

o 

[0088] 
A D F - 3 *T**CD4#®f*«t) 

N i -NT AlJ 1 ?AfrbO)%tii*>tV7U®#£* 4~20%T r i s-G I 
y c i n e?)l (No v e x) ±-£#J&U ^TB i o-Ra dfflSfefe*? h 
SfflL^TJfefeLfc. dtll*, Merr i lb (1981) ©^fcdfijfe-f * 

£U *LT1 0%j8->;uh7hx$/-;i,££t:tg»;ft£P-KU fit 

£*Tf S A D F - 3 8 o %«k y Ki*IMtc fcofc. 
[0089] 

"iiX^^P^ h#flr£* 8—1 6%T r is-Glycin e ?)\, (No 
vex) 77*=^*-*7Afr&»ai*;Kfc*mSfl*U *l>tHybon 

c 

d ECL-hPt^n-XK (Ame r s h am) IC%£$s^L, f Ltmy 
c^Zf* FlZftt&^S 9 P— ^^feii* (1/5000fS{; Invi trog 
en. *^P^R950-25) hBJ&&tt ftZ&lCj: U ofc. ftg*S 
a*9*e^U**i/y— tf (HRP) fcfcSttfcaFttfcft-^A 1 g 
GarJfll*TWt!MtL/i:. ft?fttt6 1 kDa££t&8l^^5l£/<>KJ&<IEe> 
frTffcofc. ADF-3(7)c DNAE^&aiS^tlfc^fifc-Sx-r 

9o 
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[0090] 

(Hi&fllV : fb-mitto^O*-*-. '7^*fUtgtt$>/^g (WAP) 

ic «fe y sis $ *l S A D F - 3 <n§m) 

fUt&te^Q^E— £ — (WA P, 4. 4kb;Dr. L. Henninghau 

sen) icfcysa^ti'So a-tz? H**f-. 2 n e-ron^ftx u> > k (i 

nsulator element) (-9 h U £ -^O tf>it£?-&£5fc ; N 
a t u r e 1 99 0, 3 4 8f. 7491) fES""^ 9 -£ £|$-f£ 

V— $ffl^-S-9 h'J DNA©PCRli^f)g|^Lfc 
C^-fT— 1 : TTTTGCGGCCGCTCTAGACTCGAGGGGA 

CAGCCCCCCCCCAAAG, 

7— 2 : TTTTGGATCCGTCGACGCCCCATCCTCAC 
TGACTCCGTC C T G G A G T T G) „ 

PCRMf, 2O(DSI]^i(7)SI6lrfcL^r^lll®;B^bLfc 0 NotlW 
tfXh o I f LT$Z«)fa-^lt BamHIftWSal I 

*ive, c©2oa)$ij|S^b$Hfc7 i 7^^>h^-«iciHSL, 

OSfcJSlCNo t I gP(4fc«ki;BamH I S?ii$ 2 k b (DW$lfc~3 *59 tls 
Ig2 :WAP3' 1^3 — KE?U©P C Rlitg : WA P 3' 

-J=j4l—\ : TTTCTGATAACCCTTCAGTGAGCAGCCGG 

C ; 

Zf=y^-7—Z : AATTGGTACCAGCGGCCGCTCTAGAGGAA 
CTGAAGCAGAGACCATGC. 

PCRlMPme Ifc^l/Not I ~V#\WMikLtz<, 
Ig3 :WAP 4. 4 k b?P^-$— e$i|©P&#:7 7?>> h<ktf>iI$S. 
bluescript ^7^5 Ktt:#&r&4. 4 k b ©WA P 7P^E-$ -£ 
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Sac I Ifc<fcl/No t IT?fWBiHfcL. *LTU>*- (Zf = y^^-^ : gg 
actagt tgatcagcggccgctataggatcc ; — 
2:ggcctggatcctatagcggccgctgatcaactag 
tccgc) £ffAU 4. 4kb WAP-?0=E-^-fc«fci;$b^-i>*l)®gP 
(4 (Sac II. Spel, Bel I , Not I, fcJctfB a mH I ) ££-f& 
*<7$-£±l&2i*:tzo ZOmMK^Z-ZNo t IfcWBamH 

* 

o 

Ig4:WAP 3' 1^3— KBa^JWAD F-3E5>lt©S|go bluescr 
i p t^$-jKpn I fcJcl/Sa c I I -CftllEflSHt U -tLT'j:/*- C? 

7 — 1 : ggaccggtgttaacgatatctctagagcgg 
c c g c t ; "7 — 2 : ccggagcggccgctctagagata 

tcgttaacaccggtccgc) £JfAU £ b£i>$]|fi§lffiglift (K 
pn I, Not I „ Xba I. EcoRV, Mpa I. Age I, fctfctf S a c 
I I) ftj.ve. Z0)^^-jEcoRVe$l|8^bU *UT 

ADF-377^>h (pSe cTa g/A D F- 3 ©flUSSNftS, H1 1 » N c 

•HMf***— $Pme I fc^tfNo t I TMMSttHbU *LT1. 6 k b<D3 

• WAPiim^PCRS^ (±g2£#BBa>c£) stiALfc. 2fci*-c, CI© 

Sac I I *J«fcl/A g e I 1*MIBft<bU A D F — 3i§(zz?-<©±3£ 
*«ttftU ^LTPlSii*fcJ;i;WAP^P^-^-^#t6. 8kb©77^ 
>>h (Z*U*« Sac I I fcefcl/A g e I "CIS 3 A* ^O'^^ — £$JRS/£Hb 

h'J^-^Pf^iteTOHSH*. ttl^TWAP 4. 4kb^Pi-ji 
— , ADF-SjtfclF-fcJctfWAP 1. 6kb 3' #3— KflM (pWAP 

/aof-3). m\ zammtoommiii^ hci hb& c^xajLtjft 

I*. HC1 1|0ltt$ 1 0 0mmf'f7Viafc l J 5x 1 0 5 |ffllia(D8jf "Cfl au 
fco SB. HUBS. WA P/ADF-3^7^? K$fcliADF-3 c DNA 
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ZfiZUl^tZ—V h7>X7i^7 hLfc. 1 OU g©WA P/ADF-3^ 
7A5KDNA^. 0. 2 5m I 0) D M E"M(C#§? L , f-LTSfSHOU^i 
(0. 2 5ml DMEM(*J2 0// g©HH) tl^Lfc. C(D;1^^ 

o Cfl)fIJDMEM-e4tti I lrit7JD£-ti\ * LTflgS- D N AS^SttJfilC 
SfflU fLT3 7tf1 6~2 0^P B ^>+o.^-h$-frfc. ^L>T?, SM§£ 
&&C2 4R$|IIL 1 0%FCSj3J:U5 |/ g/m I Ova'J^Wl On g 
/m I ©T^XEGF (IgifeA) ttiSfLfc. m>T. fSBS 

7Bftlc^-;uLfc, WAP7n^-*-A^S&Si£il3|-fafci&l^ 
©Sg-e^b-hLfc. i£J4A*T-a>?M'l>v-£iiJ£Lfc& (2B&) , 

t^y^Q7ff» icSJnLfc, *;u*>ft3a>4 8ii$mtfe. »«i*»3sU 

N i -NT i TiiO— *fc*— X (Q i a g e n) £: 'f I/^o.*— h L7=. CKDbf 

KtiffiCti (His) «l=aiRWlc|6*-r«. 7lSn-xe-Xfrk>0)mth 

>/<$gtf*4£, 8-1 6%T r i s-G I y c i n e?)\, (NOVE 

X) ±|cd-KU mSufrlSU -\~at)\,a-xm±lz®L. fLT^^P 

-tiltamycftft (1 : 5 00 0#&) £ffll*T ?D V V Lfc. ±T0>!l&£ 

(DtjiiVN A P*9$-T* h7>X7i^ hLfclMtt£*#-r<r ?a>hP— JUl: 
*&«>ADF-3(0lHI**iaL. * LTMM*JIW*a*-b v h0ttfttt*£ 
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[00 9 1] 

0 Ui$i0)£fiE) 

(WAP/ADF-3 h7>Xvi-7^V^X©ttSi) 

ttlc&ffiLfc. 7E0)|ijtei* (3E0)l8fccfcl/4£a>ii) £PCR#8rl::J;oT 
TK^'T'f ^"Cfc-S tp]5£ Lfc t Ame r sham Pharmacia Rea 
dy-to-Go PCR t*-X£ffil*t\ 1 1/ M(7);H/3E(D 1 0 // I 0)%t~J*7'i 
V— (^7^7-1 : GTTGT ATCGGCCCTGGT ATCTAT 
-f 7— 2 : ATGTTCTCTCTGGATCCAGGAGTGAAGG) 
5// I 0}DNA (1 OOn g^tti) tM£L* *LX1 0°Cro^P-V^S 
gT-^LfcPCR«glriBSLfc. 1 Ready— to — Go PCRt' 

^■frfcc ttmLfclM^U*. JaT0)JiyT-feofc 9 5°CTM 0 fitful 

: Xg2 6 0°CT?3 oprii : X§3 : 7 2°C-<? 3 Ofjtfal ; XfI4 : Xfi 1 
3^3 4tT'f^;U«|y®-ro Xg5 : 7 2°CT? 7 flf,, 1 ]. Xf§6 : 4°C 0 PCR* 
-C^;K7)*I7^I-. tr>^l/$. 2%T**n-X7 s ^±©mStai&(Cj:oT3 0 
9 b p(DPCRg^<0#Sl::oi^T#;BT-f 
[00 9 2] 

tr hP-esii£-fcM§<&o gAite^i*. i§$. ■^op'f >s?x^->a> (o g 

atab, U. S. P. N. 4. 873. 292) iZ& oT$A1" So V-f^P 
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[0093] 

£*rtt&. C©ifflflaii. &lc£^U *LTl*<ofr<DElc;fclvt, Ztt^roiffl 

SSI*. '$hh&**3$ltiiO£.te%9\&&i8.t$> (Jaenisch. R. % S 
c i ence 240: 1468-1474, 1988) „ ESflBflS 

[0094] 

o s e ru J. M. (U. S. P. N. 5. 304, 489) J3«fcl/Meade 
fc«fctfLo n b e r g (U. S. P. N. 4. 87 3. 3 1 6) lc£ «J IB^O)^ 

[0 0 9 5] 

iiLfcEooR I :77?V>h) £ft&U -t"LTS^'7Xail-'7l'^P'r 

[0096] 

(B<|::fclt<i>£f*? -r 7 > > h<7>££) 
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roc. Nat I. Acad. Sci. U'. S. A. 92:679-683, 1 
9 9 5 lC£y „ 
[0097] 

Kl*. -tfl>P Hfc«fcl/J£fflfi£;b<. i,^>tb?imom3kX'<D&(D1&f&lz&WLn 

o 

o 

[00 9 8] 

J 

i - «; £ £ ftgjf -5 o 

[00 9 9] 

Sot, nifLUMfc (0<l*.l*, 3 Mb) 2-p©i877^>h 

c 

tz y r-g£ * *i<&£tt? ^ ^ y > h a>&££fi£ Ji* * its o 

[0 10 0] 
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[0101] 
[0 10 2] 

(90609 1 0 : 2O(D^/V-j!)>b<Z>£#:7*7.> t >h0>$>/^ft£l3B$S£ 
— 'V £ BM$J#, f^S^tl^So 04xJ£, Araneus diadematus 

[0 10 3] 
[@®(Z)f§f#fci&fB] 
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[01] 

@iai±, -*sjftf«>$r*-jmak 1. 5kb n c d 

S-1 cDNA, *5«fcl/j5 *^f-f >S3fe<D3' UTR£#t\ Y*j8 *-feV > 

/n c d s - 1 «^$>G>&5e@-efc6. 

01 Bl*. WAPite^ ^P^E-^-, WA P ;H>J<L K5?7<f>* 

(NcDS-1) $3-Kt§1. 5kb c DN A. fc<fc(/WAPite^(D3 

• iffii$L\ fu§&£*>/^g (wap) /NcDs-i«nws@t 

NcDS-1 c DN AW fc^tfV^X^P^ 5 >- 1 (Mp-Ditfi 
T-S*(D3' UTRfMt*#fc\ •>n^*>l l/NcDS-l|0«Jff)giC 
0T?fc£. 
[02] 

02{*, #SSW©S§3i'<?$-a>0T?fe6. 
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[01] 



C 



1 iftftt* 

lOOObp 



NcDS-1 



ffl 1A 

• <SfjtrV/NcDS.1 



Econ 



WAPVOt-f- SP/NcDS-l 




172S2 



EcoRI 



WAP & WAP3'**ft 



■ ■ 0 1B 

WAP/NcDS-1 X*f#» 



Kpnl 

L 



Hind 111 




tjnTn * V7'a €-1- SP/NcDS-1 Mpl 

*ovit> ||/NcDS-1 JfcfcW 
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r 



Sfil 




sra xhoi 



Xhol 



ZZZ)> 



1 ' 5681 

CMV Igk p5V40 Hygro. pA ColEl Amp R 



it** 



Msd (1176) Xbd (2654) 



HIND lit H005) 



Aful(2564) 




Xh0lJ2922) 



CMV Igk ADF-3 



^ 7599 
p5V40 Hygro, pA CoEl Amp R 



pSecTag/ ADF-3 «Hl /ci >? - 
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